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The potential cardiovascular benefits of several trending foods and dietary patterns are still incompletely understood,

and nutritional science continues to evolve. However, in the meantime, a number of controversial dietary patterns, foods,

and nutrients have received significant media exposure and are mired by hype. This review addresses some of the more

popular foods and dietary patterns that are promoted for cardiovascular health to provide clinicians with accurate

information for patient discussions in the clinical setting. (J Am Coll Cardiol 2017;69:1172–87)
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NUTRITION AND CARDIOVASCULAR DISEASE

A heart-healthy diet has been the cornerstone of
atherosclerotic cardiovascular disease (ASCVD) pre-
vention and treatment for decades. Contemporary
guidance by the American Heart Association/Amer-
ican College of Cardiology (AHA/ACC), the U.S.
Department of Agriculture, and the Department of
Health and Human Services is issued now as food-
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based dietary patterns with accompanying specific
nutrient recommendations (e.g., saturated fat,
sodium) (1–5). The potential cardiovascular (CV)
benefits of specific individual components of the
“food-ome” (defined as the vast array of foods and
their constituents) are still incompletely understood,
and nutritional science continues to evolve. There are
important challenges to establishing the scientific
evidence base in nutrition, in part because of the
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AB BR E V I A T I O N S

AND ACRONYM S

ASCVD = atherosclerotic

cardiovascular disease

BMI = body mass index

CD = celiac disease

CHD = coronary heart disease

CI = confidence interval

CV = cardiovascular

CVD = cardiovascular disease

GRD = gluten-related disorder

HDL-C = high-density

lipoprotein cholesterol

HR = hazard ratio

LDL-C = low-density

lipoprotein cholesterol

MI = myocardial infarction

MUFA = monounsaturated

fatty acids

NCGS = nonceliac gluten

sensitivity

NO = nitric oxide

PUFA = polyunsaturated fatty

acids

RCT = randomized controlled

trial

RR = relative risk

SFA = saturated fatty acids

T2DM = type 2 diabetes

mellitus

VCO = virgin coconut oil
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complex interplay between nutrients and confound-
ing by other healthy lifestyle behaviors associated
with changes in dietary habits. However, in the
meantime, several controversial dietary patterns,
foods, and nutrients have received significant media
exposure and are mired by hype. This review ad-
dresses some of the more popular food trends and
dietary patterns that are promoted for CV health to
provide clinicians with accurate information for pa-
tient discussions in the clinical setting.

CHALLENGES IN NUTRITION SCIENCE

Decades of research have significantly advanced our
understanding of the role of diet in the prevention
and treatment of ASCVD. The totality of evidence
includes randomized controlled trials (RCTs), cohort
studies, case-control studies, and case series/reports
as well as systematic reviews and meta-analyses (6).
Although a robust body of evidence from RCTs
testing nutritional hypotheses is available, it is not
feasible to obtain meaningful RCT data for all diet
and health relationships. Studying preventive diet
effects on ASCVD outcomes requires many years
because atherosclerosis develops over decades and
may be cost-prohibitive for RCTs (7). Most RCTs are
of relatively short duration and have limited sample
sizes. Dietary RCTs are also limited by frequent lack
of blinding to the intervention and confounding
resulting from imperfect diet control (replacing 1
nutrient or food with another affects other aspects
of the diet). In addition, some diet and health re-
lationships cannot be ethically evaluated (8). For
example, it would be unethical to study the effects
of certain nutrients (e.g., sodium, trans fat)
on cardiovascular disease (CVD) morbidity and
mortality because they increase major risk factors
for CVD.

Epidemiological studies have suggested associa-
tions among diet, ASCVD risk factors, and ASCVD
events. Prospective cohort studies yield the strongest
observational evidence because the measurement of
dietary exposure precedes the development of the
disease (6). However, limitations of prospective
observational studies include: imprecise exposure
quantification; collinearity among dietary exposures
(e.g., dietary fiber tracks with magnesium and B vi-
tamins); consumer bias, whereby consumption of a
food or food category may be associated with non-
dietary practices that are difficult to control (e.g.,
stress, sleep quality); residual confounding (some
nondietary risk factors are not measured); and effect
modification (the dietary exposure varies according
to individual/genetic characteristics). It is important
to highlight that many healthy nutrition be-
haviors occur with other healthy lifestyle
behaviors (regular physical activity, adequate
sleep, no smoking, among others), which may
further confound results.

Case-control studies are inexpensive,
relatively easy to do, and can provide
important insight about an association be-
tween an exposure and an outcome. How-
ever, the major limitation is how the study
population is selected or how retrospective
data are collected (9). In nutrition studies
that involve keeping a food diary or col-
lecting food frequency information (i.e.,
recall or record), accurate memory and
recording of food and nutrient intake over
prolonged periods can be problematic and
subject to error, especially before the diag-
nosis of disease. The advent of mobile
technology and food diaries may provide
opportunities to improve accuracy of
recording dietary intake and may lead to
more robust evidence.

Finally, nutrition science has been further
complicated by the influences of funding
from the private sector, which may have an
influence on nutrition policies and practices
(10).

HEALTHY DIETARY PATTERNS AND

ASCVD RISK
Each year patients are bombarded with the publica-
tion of new “miracle” diet books that claim to pro-
mote health, effect weight loss, and reduce disease
risks. Although the scientific evidence base for some
of these diets is limited, there are several dietary
patterns that have clearly been demonstrated to
reduce the risk of many chronic diseases, including
coronary heart disease (CHD). Clinicians must have an
understanding of the specific common attributes of
these healthy dietary patterns as a foundation for
evaluating the health claims of new, widely hyped
diets. Evidence-based healthy dietary patterns are
high in fruits, vegetables, whole grains, legumes, and
nuts in moderation, although some may include
limited quantities of lean meats (including poultry
and seafood), low-fat dairy products, and liquid
vegetable oils (Table 1). These dietary patterns are
also low in saturated, trans, and solid fats; sodium;
added sugars; and refined grains.

The 2015 to 2020 Dietary Guidelines for Americans
recommend 3 healthy eating patterns: 1) the
Healthy U.S.-style Eating Pattern; 2) the Healthy



TABLE 1 Clinical Recommendations for Specific Dietary Patterns, Foods, and Nutrients

Nutrition/Food Item Level of Evidence Available and Included in This Paper
Recommendations

for Patients

Dietary pattern with added fats,
fried food, eggs, organ and processed
meats, and sugar-sweetened beverages
(Southern diet pattern)

Prospective studies Avoid

Dietary cholesterol RCTs and prospective studies along with meta-analyses Limit

Canola oil RCT meta-analyses show improvement in lipids but no
prospective studies or RCTs for CVD outcomes

In moderation

Coconut oil RCT meta-analyses and observational studies on adverse
lipid effects. No prospective studies or RCTs for CVD outcomes

Avoid

Sunflower oil No prospective studies or RCTs for CVD outcomes In moderation

Olive oil RCTs supporting improved CVD outcomes In moderation

Palm oil RCTs and observation studies showing worsened CVD outcomes Avoid

Antioxidant-rich fruits and vegetables RCTs and observational studies showing improved CVD outcomes
and improvements in blood lipids

Frequent

Antioxidant supplements RCTs and prospective and observational studies show potential harm Avoid

Nuts RCT and large prospective and meta-analysis studies showing
improved CVD outcomes

In moderation

Green leafy vegetables Large meta-analyses and variably sized observational studies
as well as a large prospective study

Frequent

Protein from plant sources Large observational and prospective studies Frequent

Gluten-containing foods Observational studies and RCTs Avoid if sensitive or allergic

CVD ¼ cardiovascular disease; RCT ¼ randomized controlled trial.
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Mediterranean-style Eating Pattern; and 3) the
Healthy Vegetarian Eating Pattern (11). Health care
practitioners should become familiar with these food-
based dietary patterns to effectively educate patients
on heart-healthy nutrition recommendations.

Evidence for the benefits of a healthy dietary
pattern was reported in the REGARDS (Reasons for
Geographic and Racial Differences in Stroke) study
(12). This national, population-based, longitudinal
study of white and black adults >45 years of age
(enrolled from 2003 to 2007) evaluated 5 dietary
patterns in 17,418 participants: convenience, plant-
based, sweets, Southern, and alcohol and salad. The
Southern pattern, which was high in added fats, fried
food, eggs, organ and processed meats, and sugar-
sweetened beverages, was the most deleterious. The
Southern pattern was associated with a 56% increase
in acute CHD events over <6 years of follow-up.
There was also a 50% increase in mortality in pa-
tients with chronic kidney disease and a 30% increase
in stroke with this diet. Greater consumption of the
Southern pattern was associated with a higher likeli-
hood of smoking, a lower likelihood of being physi-
cally active, and higher mean body mass index (BMI)
and waist circumference compared with lower con-
sumption. Finally, greater consumption of the
Southern pattern was associated with a higher prev-
alence of hypertension, dyslipidemia, and type 2
diabetes mellitus (T2DM).
Recent findings from a large cohort from the NHS
(Nurses’Health Study) and HPFS (Health Professionals
Follow-up Study) also suggests a significant increased
risk of mortality with higher trans and saturated fat
intakes, but lowermortality with unsaturated fat, both
polyunsaturated and monounsaturated fats. In addi-
tion, all sources of animal protein (eggs, fish, poultry,
red meat, and processed red meat) were noted to
increase all-cause mortality relative to vegetable pro-
tein, with processed red meat being associated with
more CV deaths and egg consumption being associated
with more cancer deaths (13).

There is evidence that a healthy diet pattern is
beneficial for patients with clinical ASCVD. The
ONTARGET (Ongoing Telmisartan Alone and in
Combination With Ramipril Global End Point Trial)
and TRANSCEND (Telmisartan Randomized Assess-
ment Study in ACEI Intolerant Subjects With Cardio-
vascular Disease) studies evaluated older women and
men (mean age 66.5 years, n ¼ 31,546) with CVD or
T2DM who were also receiving drugs for secondary
prevention (14). Two dietary indexes (not part of the
RCT) were used for assessment: the modified Alter-
native Healthy Eating Index and the Diet Risk Score.
The primary outcome was a composite of CV death,
myocardial infarction (MI), stroke, or congestive
heart failure. Patients in the healthier quintiles of
modified Alternative Healthy Eating Index scores had
a significantly lower risk of ASCVD (hazard ratio [HR]:



J A C C V O L . 6 9 , N O . 9 , 2 0 1 7 Freeman et al.
M A R C H 7 , 2 0 1 7 : 1 1 7 2 – 8 7 Cardiovascular Nutrition Controversies

1175
0.78; 95% confidence interval [CI]: 0.71 to 0.87, top
vs. lowest quintile of modified Alternative Healthy
Eating Index). The reductions in risk for CV death, MI,
and stroke were 35%, 14%, and 19%, respectively. The
protective association was consistent regardless of
whether patients were receiving pharmacotherapy.

In the NHS and HPFS, which included 4,098 par-
ticipants who survived an initial coronary event, the
association of post-MI diet quality with all-cause and
CVD mortality was evaluated (15). Diet was assessed
using a validated food frequency questionnaire every
4 years. After nearly 9 years of follow-up, among
those participants with the greatest improvement in
diet quality from pre- to post-MI, there was a 29%
reduction in all-cause mortality and a 40% reduction
in CVD mortality comparing extreme quintiles of the
Healthy Eating Index.

A recent report of the STABILITY (Stabilization of
Atherosclerotic Plaque by Initiation of Darapladib
Therapy) trial of 15,482 patients with stable CHD from
39 countries demonstrated that greater adherence to
a Mediterranean-style dietary pattern reduced major
CVD events. After 3.7 years of follow-up, there was a
5% reduction in CVD for each 1-point increase in a
Mediterranean diet score when the score was >12
(Mediterranean diet score categories were #12, 13–14,
and $15, representing increasing number of food
groups included in the traditional Mediterranean
diet) (16).

HEALTHYDIETARYPATTERNS: THEBOTTOMLINE. Current
evidence strongly supports the Healthy U.S. Dietary
Pattern, the Healthy Mediterranean-Style Dietary
Pattern, and the Healthy Vegetarian Dietary Pattern
for ASCVD risk reduction and improvement in
ASCVD risk factors for adults and children 2 years of
age and older (1–5). Healthy dietary patterns empha-
size high intake of fruits, vegetables, whole grains,
legumes, and nuts in moderation, and may include
limited quantities of lean meat, fish, low-fat and
nonfat dairy products, and liquid vegetable oils
(Table 2). These dietary patterns are also low in
saturated, trans, and solid fats; sodium; added
sugars; and refined grains. In addition, energy intake
and physical activity appropriate for maintaining a
normal weight, and achieving nutrient adequacy are
also recommended.

NUTRITION HYPES AND CONTROVERSIES

EGGS AND DIETARY CHOLESTEROL: WHAT’S THE

TRUTH? Dietary cholesterol increases blood choles-
terol concentrations (17,18). Nonetheless, the 2015
Dietary Guidelines Advisory Committee reported
that “available evidence shows no appreciable
relationship between consumption of dietary choles-
terol and serum cholesterol” (19). This statement was
widely reported in the press and resulted in signifi-
cant consumer confusion. Although the 2015–2020
Dietary Guidelines for Americans concluded that
“individuals should eat as little dietary cholesterol as
possible,” this statement attracted little media
attention. Many patients have embraced only the
committee’s initial “no risk” conclusion and missed
the final conclusion that limitation of dietary
cholesterol is indeed an important issue.

Although saturated and trans fats have the greatest
effect on blood cholesterol concentrations, blood
cholesterol concentrations also rise in response to
cholesterol in foods. Within the range of cholesterol
intakes in typical omnivorous diets, the relationship
is linear. At higher cholesterol intakes, the relation-
ship is curvilinear; changes in dietary cholesterol
have less of an effect on serum cholesterol (20). In a
meta-analysis of 17 studies with 556 subjects that
evaluated different amounts of dietary cholesterol
from eggs, the addition of 100 mg/day of dietary
cholesterol was predicted to increase total cholesterol
by 2.17 mg/dl, low-density lipoprotein-cholesterol
(LDL-C) by 1.93 mg/dl, and high-density lipoprotein-
cholesterol (HDL-C) by 0.31 mg/dl (21). The magnitude
of the effect differs from 1 person to another, largely
from differences in the baseline diet as well as
genetically determined intestinal cholesterol absorp-
tive capacity (i.e., hyporesponders vs. hyper-
responders) (22). As baseline cholesterol intake
increases, the effect of further increases in dietary
cholesterol is less noticeable. A recent meta-analysis
of RCTs further supports the serum cholesterol-
raising effect of dietary cholesterol (obtained mainly
from eggs) (23).

Eggs and dieta ry cholesterol : the bottom
l ine . Despite the widespread enthusiasm with the
original statement of the 2015 Dietary Guidelines
Advisory Committee Report, it remains prudent to
advise patients to significantly limit intake of dietary
cholesterol in the form of eggs or any high-cholesterol
foods to as little as possible. Whereas shellfish is also
a source of dietary cholesterol, it is low in saturated
fatty acids (SFAs) (24) and may be a better choice than
foods high in SFA, but should be limited to reduce
dietary intake of cholesterol.

VEGETABLE OILS: WHICH TO USE AND WHY? Vege-
table oils vary greatly in the content of SFAs,
monounsaturated fatty acids (MUFAs), and poly-
unsaturated fatty acids (PUFAs). The tropical oils,
coconut oil and palm oil, are high in SFAs. In contrast,
canola, olive, and sunflower oils are high in MUFAs.



TABLE 2 Summary of Key Evidence to Support Recommendations

Nutrition/Food Item
Key Publication(s)

on the Topic, Year (Ref. #) Brief Summary of the Study Key Conclusion

Dietary pattern with added
fats, fried food, eggs,
organ and processed
meats, and sugar-
sweetened beverages
(Southern dietary pattern)

Shikany et al., 2015 (12) 1. In 17,418 subjects without CVD, nutrition surveys were
classified into 5 eating patterns: convenience; plant-
based (although containing dairy, poultry, and fish);
sweets-based; alcohol/salad; and the Southern pattern,
characterized by fried foods and added fats, eggs and
egg dishes, organ meats, processed meats, and sugar-
sweetened drinks. There was a 56% increase in cardiac
events over 6 yrs with the Southern pattern, which was
eaten more frequently by residents of the Stroke Belt
who were male, black, smokers, less educated,
impoverished, physically inactive, and overweight/obese.

1. A dietary pattern characteristic of the
Southern United States (animal prod-
ucts and sweets) was associated with
greater hazard of CHD, and is more
common in overweight, Southern black
men with lower levels of education and
economic status.

Dietary cholesterol Hopkins, 1992 (20)
Weggemans et al.

2001 (21)

1. Meta-analysis including 27 studies using prepared diets
and assessing effects on cholesterol.

2. Meta-analysis of 17 studies on the effect of cholesterol
from eggs.

1. Added dietary cholesterol increases
serum cholesterol; the effect is greatest
when baseline intake is low.

2. Each 100-mg increment in dietary
cholesterol increases TC by 2.2 mg/dl
and increases the TC:HDL ratio by 0.02
units.

Canola oil Lin et al. 2013 (36) 1. Systematic review of 31 RCTs concluded that canola oil
reduces LDL-C but has no effect on HDL-C, lipid
peroxidation, or inflammation. There are no data on CVD
outcomes.

As a plant-based oil rich in unsaturated fatty
acids, canola oil can be used to replace
other fats, but by being refined is devoid
of polyphenols.

Coconut oil Eyres et al. 2016 (32) 1. Review of observational studies and RCTs reported a
cholesterol-raising association/effect of coconut oil.
There are no data on CVD outcomes.

Because coconut oil is rich in SFA, its use is
not recommended.

Sunflower oil Bester et al., 2010 (46) 1. Review of the CV effects of various oils concluded that
sunflower oil reduces LDL-C with no clear effect on
HDL-C when replaced with other fats/oils. No effects on
CVD outcomes have been reported.

Sunflower oil is rich in MUFAs and PUFAs, and
as such can be used to replace other fats.

Olive oil Schwingshackl et al.
2015 (42)

Schwingshackl, et al.,
2014 (43) Estruch
et al., 2013 (45)

1. Meta-analysis of RCTs demonstrated beneficial effects of
olive oil on inflammation and oxidative status.

2. Large meta-analysis of cohort studies concluded that
olive oil was associated with reduced risk of all-cause
mortality, CVD, and stroke.

3. In the PREDIMED nutrition intervention RCT, a Mediter-
ranean diet supplemented with extra-virgin olive oil at
50 mL/d for 5 yrs reduced incident CVD by 30%
compared with a lower-fat control diet.

Extra-virgin (unrefined) olive oil is rich in
MUFA and polyphenols and there is
consistent evidence of its beneficial effect
on CVD risk markers and CVD morbidity
and mortality. There is sufficient evidence
to recommend its use.

Palm oil Sun et al., 2015 (33)
Kabagambe et al.,

2005 (35)

1. Meta-analysis of RCTs comparing palm oil to other
vegetable oils demonstrates a cholesterol-raising effect.

2. Case-control study reported an association between
palm oil consumption and CHD.

Of all vegetable oils, palm oil is among the
highest in SFAs and, consequently,
increases risk of CHD. Consumption
should be discouraged.

Antioxidant-rich fruits and
vegetables

Cassidy et al., 2013 (51)
Johnson et al., 2015 (52)

1. Prospective cohort study of 93,600 women in the NHS II
evaluated the relationship between anthocyanin intake
and the risk of myocardial infarction during an 18-yr
follow-up.

2. An 8-week, randomized, double-blind, placebo-
controlled trial evaluated the effect of daily blueberry
consumption on blood pressure.

1. A 32% reduced risk of myocardial
infarction was observed in those with
the highest vs. lowest quintile of
anthocyanin intake (especially blue-
berries and strawberries).

2. The equivalent of 1 cup of blueberries/
day resulted in blood pressure reduc-
tion of 7 mm Hg systolic and 5 mm Hg
diastolic.

Antioxidant supplements Gruppo et al. 1999 (71)
Vivekananthan et al.

2003 (72)

1. RCT of 11,324 post-infarct patients given omega-3 fatty
acids (1 g daily, n ¼ 2,836), vitamin E (300 mg daily,
n ¼ 2,830), both (n ¼ 2,830), or none (control, n ¼
2,828) for 3.5 yrs with a combined endpoint of death,
nonfatal myocardial infarction, and stroke.

2. Meta-analysis of RCTs of b-carotene trials including a
total of 138,113 patients with CHD and mortality
outcomes.

Neither vitamin E nor b-carotene
supplements prevent CHD or all-cause
mortality.

Nuts Sabaté et al. 2010 (87)
Luo et al. 2014 (91)
Estruch et al. 2013 (45)

1. Pooled analysis of data from 25 RCTs reported a dose-
related cholesterol-lowering effect of nut-enriched
diets compared with different control diets.

2. Large meta-analysis indicated that nut consumption is
inversely associated with CHD, overall CVD, and all-
cause mortality, but not significantly associated with
diabetes and stroke.

3. The PREDIMED nutrition intervention RCT demonstrated
that a high vegetable fat Mediterranean diet supple-
mented with mixed nuts at 30 g/d for 5 yrs reduced
incident CVD by 30% compared with a lower-fat control
diet.

Nuts are a nutrient-dense, heart-healthy food
with a favorable fatty acid profile.

Continued on the next page
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TABLE 2 Continued

Nutrition/Food Item
Key Publication(s)

on the Topic, Year (Ref. #) Brief Summary of the Study Key Conclusion

Green leafy vegetables Li et al. 2014 (105)
Joshipura et al.

2009 (110)

1. A large meta-analysis of 434,342 participants found that
for each increment of 0.2 servings daily (approximately 1
oz), there was a 13% lower risk of developing T2DM.

2. In the NHS and the HPFS, in which nearly 110,000
women and men were followed for 14–16 yrs, 3 servings/
day of green leafy vegetables, combined with a low-
carbohydrate diet, elicited a 24% reduced risk of CVD.

Green leafy vegetables (3 servings daily)
reduce the risk of incident T2DM and CVD.

Protein from plant sources Connor et al. 1978 (126)
Campbell et al.

1998 (124)
Song et al. 2016 (136)

1. Over a 4-yr period, 528 healthy Tarahumara Indians were
surveyed for plasma lipids and lipoproteins. Diet
consisted of 12% fat, 13% protein, 75% carbohydrate.
The average total cholesterol in adults was 136 mg/dl.
The average blood pressure for adults was 111/73 mm Hg.
Corn and beans provided 90% of total calories. In the
Tarahumara diet, 96% of protein is from corn and beans.

2. Blood, urine, food samples, and dietary data were
collected from 6,500 persons from rural China. Mean
serum cholesterol was 127 mg/dl. Animal protein intake
was only 10% of the U.S. intake. Mean BMI was 20.5. The
dietary fat was 14%, carbohydrate 71%, and protein 10%
of calories.

3. Participants from the Nurses’ Health Study were studied
from 1980 to 2012 and the Health Professionals Follow-
up Study were studied from 1986 to 2012 (n ¼ 131,342).
Plant protein intake was assessed by validated food
frequency questionnaires.

1. In this population thriving on plant
protein (corn and beans), investigators
did not identify a single overweight man
nor any Tarahumara with hypertension
during the 4-yr study of this Indian
population consuming an
antiatherogenic plant-based dietary
pattern.

2. Coronary mortality rates in China
observed for ages 0–64 yrs in this group
were 4.0 per 100,000 for men and 3.4
for women compared with 66.8 per
100,000 men and 18.9 per 100,000
women in the United States.

3. Plant protein intake was associated with
lower cardiovascular mortality (HR:
0.88 per 3% energy increment; 95% CI,
0.80 to 0.97; P for trend ¼ 0.007).

Gluten-containing foods Dickey et al. 2006 (140).
Ebbeling et al.

2012 (145).

1. Retrospective review of 371 patients with CD and eval-
uation of outcomes including weight loss.

2. A small, controlled 3-way crossover study of 21
overweight or obese young adults and its effects on
weight loss.

1. A gluten-free diet is not necessarily
associated with weight loss.

2. A gluten-free, low glycemic index diet
can increase resting energy
expenditure and promote weight loss.

BMI ¼ body mass index; CD ¼ celiac disease; CHD ¼ coronary heart disease; CV ¼ cardiovascular; CVD ¼ cardiovascular disease; HDL-C ¼ high-density lipoprotein cholesterol; HPFS ¼ Health Professionals
Follow-up Study; LDL-C ¼ low-density lipoprotein cholesterol; MUFA ¼ monounsaturated fatty acids; NHS ¼ Nurses’ Health Study; PUFA ¼ polyunsaturated fatty acids; SFA ¼ saturated fatty acids;
T2DM ¼ type 2 diabetes mellitus; TC ¼ total cholesterol; other abbreviations as in Table 1.
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Soybean oil, sunflower oil, and corn oil are high in n-6
polyunsaturated fatty acids (PUFAs). Canola oil con-
tains as much as 10% n-3 PUFAs (a-linolenic acid),
and soybean oil has about 7%.

Coconut oil is very rich in the SFAs lauric acid
(C12:0) and myristic acid (C14:0). Lauric acid is a
medium-chain fatty acid and is rapidly absorbed,
taken up by the liver, and oxidized for energy pro-
duction (25). Both lauric and myristic acids have a
similar total cholesterol- and LDL-C–raising effect,
but also raise HDL-C more than other fatty acids
(26,27). Virgin coconut oil (VCO) retains the bioactive
polyphenols lost in refinement and has been pro-
moted for supposed CV benefits (28). However, there
is little evidence for ASCVD risk reduction with the
incorporation of virgin coconut oil and available evi-
dence is of low methodological rigor. Irrespective of
this, VCO is very high in SFAs and should be avoided.
Evidence with regard to VCO and its CV benefits is at a
very early stage and limited to animal studies and a
few human trials (29). No prospective studies have
evaluated coconut oil exposure in relation to CVD
outcomes, but ecological data indicate that Asian
populations who have coconut as their staple food
have a low incidence of ASCVD (30); however, these
populations do not consume much saturated fat from
other food sources. The National Lipid Association
concluded that there is no evidence of any health
benefit of coconut oil, and if consumed, it must be
done within the context of recommendations for SFA
intake for the management of dyslipidemia (31). A
recent review of 21 research papers including 8 clin-
ical trials and 13 observational studies reported that
coconut oil generally raised total and LDL-C, but to a
lesser extent than butter (32). The evidence from the
intervention studies demonstrated that replacing
coconut oil with unsaturated fats decreased total and
LDL-C, which would be expected to decrease CVD
risk.

Compared with most other vegetable oils, except
coconut oil, palm oil is high in SFAs, mostly palmitic
acid. A recent meta-analysis of 32 RCTs concluded
that, compared with vegetable oils low in SFAs,
palm oil resulted in mean increases of 0.24 mmol/l
(9.3 mg/dl) LDL-C and 0.02 mmol/l (0.8 mg/dl) HDL-C,
which demonstrated a proportionately greater in-
crease in LDL-C than HDL-C (33). Thus, palm oil may be
associated with increased ASCVD risk. Ecological data



Freeman et al. J A C C V O L . 6 9 , N O . 9 , 2 0 1 7

Cardiovascular Nutrition Controversies M A R C H 7 , 2 0 1 7 : 1 1 7 2 – 8 7

1178
suggest that rapidly increasing ASCVD rates in devel-
oping countries may relate, in part, to increased SFA
intake from palm oil use (34). In addition, a case-
control study in Costa Rica observed a positive asso-
ciation between palm oil consumption and CHD (35).
Participants who typically used palm oil for cooking
had 33% and 23% higher CHD risk than those using
soybean oil or sunflower oil, respectively. No RCTs
using palm oil for CVD outcomes have been
performed.

Canola oil is low in SFAs and high in MUFAs and
PUFAs, including linoleic and a-linolenic acids. A
recent systematic review of 31 RCTs concluded that
canola oil reduced LDL-C, but had no effect on HDL-C,
lipid peroxidation, or inflammation (36). No pro-
spective studies or RCTs have examined the effects of
canola oil on CVD outcomes.

A recent study compared the effects of PUFA-rich
corn oil with extra-virgin olive oil on plasma lipids
and lipoproteins in men and women with elevated
LDL-C ($130 mg/dl and <200 mg/dl) (37). After 21
days of consuming 4 tablespoons of either corn oil or
extra-virgin olive oil, LDL-C decreased 10.9% versus
3.5%, respectively. This was attributed to the higher
PUFA content of corn oil.

MUFA-rich olive oil is the principal source of fat in
the Mediterranean diet, as consumed in Mediterra-
nean countries. When substituted for SFAs or carbo-
hydrates, MUFAs have been demonstrated to reduce
LDL-C and increase HDL-C, thus decreasing the total
cholesterol: HDL-C ratio (38). Unlike other edible oils,
the cardioprotective and other healthy properties of
olive oil have been assessed in many cohort studies
and RCTs that have examined both CVD biomarkers
and ASCVD outcomes.

Feeding trials testing virgin olive oil–rich diets
compared with other healthy diets have confirmed
the LDL-C–lowering and HDL-C–raising effect (39,40).
The beneficial effect of virgin olive oil may be due in
part to polyphenol content and associated antioxi-
dant activity, which may improve HDL functionality
(41). In an RCT with 47 healthy volunteers, use
of polyphenol-rich olive oil significantly improved
HDL-C efflux capacity when compared with use of a
polyphenol-poor olive oil. These polyphenols
increased HDL size, promoted greater HDL stability,
reflected as a triglyceride-poor core, and enhanced
HDL oxidative status through an increase in the olive
oil polyphenol metabolites content in the lipoprotein.
RCTs have also demonstrated beneficial effects of
olive oil on markers of endothelial function and
inflammation (42). A recent meta-analysis of 32
cohort studies relating exposure to MUFAs (of both
plant and animal origin), olive oil, oleic acid, and the
MUFA: SFA ratio to various health outcomes indi-
cated that, when comparing the upper to the lower
tertile of consumption, olive oil was associated with
reduced risk of all-cause mortality, CVD events, and
stroke (43). A recent report from the prospective
cohort of the Nurses’ Health Study, a U.S. population
with low average olive oil consumption, supports a
modest inverse relationship between olive oil expo-
sure and risk of T2DM (44).

Because virgin olive oil was used in 1 of the arms of
the PREDIMED (Prevención con Dieta Mediterránea)
RCT, testing Mediterranean diets for primary CV
prevention, there is first-level scientific evidence
of the health benefits of extra-virgin olive oil (45).
After approximately 5 years, PREDIMED participants
assigned to the Mediterranean diet plus virgin olive
oil arm experienced a mean 30% reduction in the
primary endpoint, which was a composite of MI,
stroke, and CVD death. For secondary endpoints,
stroke events were decreased by 34%; however, there
was no decrease in death from CV causes compared
with controls.

No RCTs have compared diets including olive oil
with low-fat vegetarian or vegan diets, or to Asian
diets that typically do not use olive oil, for any health
outcomes. Olive oil is similar in energy density to
other fats, and although its SFA content (approxi-
mately 14%) is lower than that of animal fats
(approximately 30% for chicken), it is higher than for
most legumes, vegetables, fruits, or grains.

Sunflower oil is rich in both MUFAs and n-6 PUFAs,
low in SFAs, and almost devoid of n-3 PUFAs. RCTs
have demonstrated the cholesterol-lowering effect of
sunflower oil, but the effect on HDL-C remains
unclear (46). No other cardioprotective effects have
been observed. No epidemiological or RCT data on
sunflower oil and CVD events are available.
Vegetable o i l s : the bottom l ine . Solid fats (at
room temperature), including coconut oil and palm
oil, have deleterious effects on ASCVD risk factors.
Current claims of documented health benefits of the
tropical oils are unsubstantiated and use of these oils
should be discouraged.

In contrast, liquid vegetable oils have beneficial
effects on lipids and lipoproteins. As noted, they
decrease LDL-C and, compared with dietary carbo-
hydrates, they increase HDL-C and decrease tri-
glycerides (47). The evidence base for olive oil is the
most comprehensive, with clear evidence for a
benefit in ASCVD risk reduction. The 2015 to 2020
Dietary Guidelines for Americans support the use
of liquid vegetable oils within the context of a
calorie-controlled, heart-healthy diet to decrease
ASCVD risk (11).
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BERRIES AND BRIGHTLY COLORED VEGETABLES:

THE ROLE OF ANTIOXIDANTS. The United States has
been in the midst of a “berry boom,” and in 2014,
berries were the third most frequently consumed
fruits, behind only bananas and apples (48).
Although improved production and year-round
availability have played a role, certainly the “super-
food” factor has also been important. Anthocyanins
are a subclass of antioxidant phytochemicals known
as flavonoids, and are strongly concentrated in
blueberries, strawberries, raspberries, red cabbage,
red radishes, and eggplant (purple vegetables) (49).
Anthocyanins have potent anti-inflammatory prop-
erties and scavenge free radicals. They regulate
endothelial nitric oxide (NO) production, modulate
endothelial function, and influence glucose meta-
bolism with salutary effects on insulin resistance and
B-cell dysfunction (50).

In the Nurses’ Health Study II, participants with
the highest versus the lowest quintile of anthocyanin
intake had an HR for MI of 0.68 (95% CI: 0.49 to 0.96;
p ¼ 0.03) (51). Combined intake of >3 servings/week
of blueberries and strawberries, the 2 most common
food sources of anthocyanins, had a trend toward
decreased risk of MI (HR: 0.66; 95% CI: 0.40 to 1.08).

Anthocyanin-associated changes in blood pressure
and NO levels were evaluated in an 8-week, ran-
domized, double-blinded, placebo-controlled trial of
post-menopausal women (52). Women consumed the
equivalent of 1 cup of fresh blueberries, 22 g of freeze-
dried blueberry powder, or, as a control, 22 g of con-
trol powder. Systolic blood pressure decreased from
138 � 14 mm Hg to 131 � 17 mm Hg (p < 0.05) and
diastolic pressure from 80 � 7 mm Hg to 75 � 9 mm Hg
(p < 0.01).

The association between anthocyanins and the risk
of diabetes was evaluated in the Nurses’ Health Study
I and II and the Health Professionals Follow-Up Study
(53). Intake of $2 servings/week of anthocyanin-rich
foods, especially blueberries, was associated with a
pooled HR of 0.77 for the risk of T2DM compared
with <1 serving/month (95% CI: 0.68 to 0.87;
ptrend <0.001). No association was identified between
other flavonoid subclasses and the risk of diabetes.
Among more than 10 fruits studied, blueberry intake
was associated with the lowest risk of diabetes with a
pooled HR of 0.74 with intake of 3 servings/week
(95% CI: 0.66 to 0.83).

Ant iox idants : to supplement or not to supple-
ment? In view of the evidence that fruits and vege-
tables protect against heart disease, many forms of
cancer, and other chronic diseases, and may also help
slow the aging process, the media and the
supplement industry began to promote the benefits of
antioxidant supplements long before the results of
placebo-controlled RCTs were available (54–56).
Research has identified some of the bioactive com-
ponents that contribute to the beneficial effects of
foods rich in antioxidants, including b-carotene,
vitamin C, vitamin E, and selenium (57). Many of
these compounds scavenge reactive oxygen species,
including free radicals, which increase oxidative
stress and have been associated with aging, CHD,
diabetes, cancer, arthritis, and other chronic
diseases as well as Alzheimer’s and Parkinson’s dis-
ease (58–65).

Initial observational studies in large populations
showed that high-dose antioxidant micronutrient
supplement use was associated with decreased heart
disease, cancer, and aging (66–68), and this resulted
in an increase in supplement intake among U.S.
adults (69,70). However, multiple subsequent RCTs of
antioxidant supplements reported either neutral or
negative results, including the GISSI (Gruppo Italiano
per lo Studio della Sopravvivivenza nell’Infaro
Miocardico)-Prevenzione trial of vitamin E, the Phy-
sicians Health Study of b-carotene, and the NIH (Na-
tional Institutes of Health)-AARP Diet and Health
Study of multivitamin supplementation (71–75). In
the GISSI-Prevenzione trial, 11,324 patients who had
experienced an MI were randomized to a 300-mg
vitamin E (a-tocopherol) supplement with or
without an omega-3 fatty acid supplement. In an
intention-to-treat analysis, omega-3 fatty acid sup-
plementation showed CV benefit (reduction in major
adverse CV events), but vitamin E did not (71).

A process known as hormesis is hypothesized to
explain, in part, the neutral or negative effects of
excess antioxidant supplementation. Hormesis is a
biphasic dose response to a stressor (toxic chemical,
thermal, or radiological) in which a substance is
beneficial at low doses but harmful at higher doses.
Low doses of oxidant stressors induce endogenous
antioxidant production that seems to be protective,
but higher doses appear to be ineffective (65,76,77).
Thus, although foods rich in antioxidants at physio-
logical levels appear to be have health benefits, RCTs
of high-dose antioxidant supplements have not
demonstrated benefits. Further investigation will be
necessary to better define the role of antioxidant
supplements in health promotion (78–82).

Berr ies and ant iox idant supplementat ion : the
bottom l ine . Currently available evidence suggests
that fruits and vegetables are the healthiest and most
beneficial source of antioxidants for ASCVD risk
reduction. There is no evidence of ASCVD benefit
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with the addition of high-dose antioxidant dietary
supplements.

NUTS FOR CV HEALTH. Nuts include almonds, wal-
nuts, hazelnuts, Brazil nuts, pistachios, pine nuts,
and pecans (tree nuts), and also peanuts, which
botanically are legumes. The fatty acids in nuts are
predominantly unsaturated, with oleic acid being the
most abundant. Nuts also contain complex carbohy-
drate and fiber, protein, tocopherols, nonsodium
minerals, phytosterols, and polyphenols (83).

Incorporation of nuts into a healthy dietary pattern
has been associated with improvement in ASCVD risk
factors. Nut consumption has been inversely corre-
lated with risk of T2DM. In 6 prospective studies, 4
servings of nuts per week were associated with a 13%
reduced risk (0.87; 95% CI: 0.81 to 0.94) (84).
Furthermore, a pooled analysis of 12 RCTs in patients
with T2DM reported that nuts improved glycemic
control (85). A meta-analysis of 4 prospective studies
relating nut consumption to incident hypertension
also demonstrated a protective effect (86). Many
short-term RCTs have evaluated the effects of nuts on
the lipid/lipoprotein profile. A pooled analysis of 25
RCTs using various nuts demonstrated a consistent
cholesterol-lowering effect, with a mean 7.4% LDL-C
reduction with consumption of 67 g (2.4 oz) of nuts.
The LDL-C–lowering effect was independent of the
type of nut tested (87). Participants randomized to
the Mediterranean diet with nuts had a lower preva-
lence of metabolic syndrome in preliminary data from
the PREDIMED trial (88), with higher reversion rates
noted in the full cohort, owing in part to decreased
visceral adiposity (89). The available evidence on the
CV benefit of increasing nut consumption has
prompted the inclusion of nuts and seeds in many
dietary guidelines, including the recent AHA/ACC
Guideline on Lifestyle Management to Reduce CVD
Risk (90).

Large prospective studies have examined nut
consumption and incident CVD, and 3 meta-analyses
have recently been published (84,86,91). Six studies
reported a consistent protective effect of nut con-
sumption on CVD outcomes, resulting in an inverse
association with fatal CVD (relative risk [RR]: 0.76;
95% CI: 0.69 to 0.84) and nonfatal CVD (RR: 0.78; 95%
CI: 0.67 to 0.92) per 4 servings of nuts/week (1
serving ¼ 28.4 g). When the results were expressed
for each serving/day, the pooled RR for CVD (fatal and
nonfatal) was 0.72 (95% CI: 0.64 to 0.81). In all
studies, a dose-response relationship between nut
consumption and reduced CVD risk was observed. In
contrast, the effect of nuts on the risk of stroke has
been inconsistent. A meta-analysis of observational
studies found no association between nut consump-
tion and risk of stroke (84). However, in the PRE-
DIMED trial, the Mediterranean diet supplemented
with 1 serving (30 g) of mixed nuts/day resulted in a
30% reduction in incident CVD, including a 49%
reduction in stroke (45), thus providing first-level
evidence of the CV benefit of nuts. The pooled RR
for all-cause mortality, ascertained in 5 studies, was
0.83 (95% CI: 0.76 to 0.91) for each serving of nuts/
day (86). An additional meta-analysis focusing on
mortality concluded that nut consumption is associ-
ated with reduced all-cause, CV, and cancer mortal-
ity, although residual confounding may have limited
interpretation because nut eaters also exhibit
healthier lifestyles (92). On the basis of these find-
ings, the AHA/American Stroke Association guide-
lines currently recommend a Mediterranean dietary
pattern that includes nuts and seeds as an effective
strategy for the primary prevention of stroke (93).

Nuts are high in fat and are calorically dense. As
such, if they are consumed in excess of energy needs,
they will cause weight gain. Importantly, however,
analyses of large cross-sectional and observational
studies show an inverse association between nut
consumption and BMI or weight gain over time
(94,95). In addition, a recent meta-analysis of RCTs
showed a small, nonsignificant association of nut
consumption with reduced adiposity (96). Mecha-
nistically, the lack of weight gain after consuming
nuts is likely the result of their satiating effect,
together with incomplete digestion and a reduction
of metabolizable energy (97). Despite the body of
evidence reporting benefits of nuts on body weight, a
few single studies have reported a small weight gain
with nut consumption when participants were
instructed to incorporate nuts/peanuts into their diet
(98,99).
Nuts and CV hea l th : the bottom l ine . Nuts may be
included for ASCVD risk factor improvement and
ASDVD risk reduction as part of a heart-healthy
dietary pattern. Portion control is necessary to avoid
excess calorie consumption. Clinicians must provide
guidance to incorporate nuts isocalorically in the diet
by substitution for other foods, preferably those that
provide “empty calories.”

GREEN LEAFY VEGETABLES FOR CV HEALTH. The
vascular benefits attributable to dark green vegeta-
bles include reduced arterial stiffness and blood
pressure, resulting in part to enrichment of inorganic
nitrate, which undergoes salivary bacterial conver-
sion to nitrite, followed by gastrointestinal acidifica-
tion to NO. However, the physiological effects begin
to wane after 2 days of ingestion, and daily intake of
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nitrate-rich foods may be required to maintain the
beneficial CV benefits (100). Among green vegetables,
nitrate concentrations are most appreciable in
arugula, mesclun, and Swiss chard, with smaller
amounts in celery, collard greens, green beans, kale,
and spinach. In a study of 26 healthy men and women
randomized to a chicken sandwich meal with or
without a large portion of spinach (8.8 oz containing
220 g nitrate), there were significant reductions in
mean systolic blood pressure that peaked 2 h
post-meal (–7.5 mm Hg) and persisted for 3.5 h
(–5 mm Hg) (101).

Green vegetables are also high in lutein, a carot-
enoid that possesses antioxidant and anti-
inflammatory properties (102). Those highest in
lutein include asparagus, broccoli, green beans, kale,
parsley, spinach, and zucchini. In the CARDIA (Coro-
nary Artery Risk Development in Young Adults)
study, lutein was inversely related to incident hy-
pertension, and other epidemiological studies have
found that increased lutein consumption correlated
with reduced atherosclerosis and risk of CVD
(103,104).

Green leafy vegetables are associated with
reduced incidence of T2DM. A large meta-analysis
of 434,342 participants found that for each incre-
ment of 0.2 servings daily (approximately 1 oz),
there was a 13% lower risk of developing T2DM
(105). Potential mechanisms for this association
include the high fiber and antioxidant content of
these foods, which are associated with improved
insulin sensitivity, and appreciable amounts of
magnesium, which is independently and inversely
correlated with T2DM (106).

Green vegetables exhibit other cardioprotective
properties. For example, celery contains 3-n-
butylphthalide, a vasodilatory compound that has
been reported to reduce blood pressure in hyperten-
sive subjects (107). Asparagus contains the antioxi-
dant rutin, recently found to possess anticlotting
properties (108). Green vegetables, such as broccoli,
Brussels sprouts, collard greens, kale, and kohlrabi
originate from the species Brassica oleracea, and
contain sulforaphane and anthocyanins, bioactive
compounds that protect against myocardial oxidative
damage, and reduce infarct size and cell death in
animal models. Small studies of relatively short
duration (3 months) have demonstrated reduction of
LDL-C levels and LDL oxidation (109). In the NHS and
the HPFS, in which nearly 110,000 women and men
were followed for 14 to 16 years, 3 servings a day of
green leafy vegetable intake combined with a low-
carbohydrate diet elicited a 24% reduced risk of
CVD (110).
In patients receiving warfarin therapy, green leafy
vegetables should not be discouraged because of
concerns that its high vitamin K content will reduce
anticoagulant effectiveness. Rather, once the thera-
peutic window of warfarin is established on a diet
that includes green leafy vegetables, it is important to
emphasize that the amount consumed should remain
relatively constant on a daily basis.
Green leafy vegetables : the bottom l ine . A
dietary pattern that is rich in a variety of green leafy
vegetables has significant beneficial effects on ASCVD
risk factors and is associated with reduced ASCVD
risk. Careful guidance should be provided to patients
on warfarin to establish a stable, consistent intake to
avoid variations in the efficacy of anticoagulation.

JUICING: A PATH TO HEART HEALTH? Juicing of
fruits and vegetables, often in combination with other
foods and nutritional supplements, has become very
popular, with no end of technologies to prepare the
elixirs of health. However, the process of juicing
concentrates calories, which makes it much easier to
ingest excessive energy. There is evidence that
phytochemical nutrients, such as lycopene, exhibit
greater bioavailability in a liquid form versus the
whole food (111). There are few studies evaluating the
clinical benefits of vegetable juicing versus raw or
cooked forms. One study that tested carotenoid-rich
or control vegetable soups over 4 weeks reported in-
creases in plasma carotenoids, although a control
group was not included (112). Similarly, recent studies
using a combination of fruit and vegetable pureed
drinks found improved antioxidant capacity and
vasoreactivity, although there was no comparator
(i.e., consumption of whole fruits and vegetables)
(112,113).

Ju ic ing : the bottom l ine . Until comparative data
become available, whole food consumption is
preferred, with juicing primarily reserved for situa-
tions when daily intake of vegetables and fruits is
inadequate. Guidance should be provided to maintain
optimal overall caloric intake and to avoid the addi-
tion of sugars (e.g., honey) to minimize caloric
overconsumption.

THE PLANT-BASED DIET. Whole food plant-based
dietary patterns are becoming increasingly popular
because of a variety of reported health benefits. A
vegan dietary pattern is devoid of all animal prod-
ucts, whereas a vegetarian diet is typically a
nonmeat diet, but can include milk products and
eggs. All plants contain protein, but in variable
amounts. Pound for pound (dry weight), vegetable
protein-rich foods, such as legumes, contain as much
or more protein than most animal foods, without the
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sodium or fat. One cup of cooked lentils contains
18 g of protein (and no fat or sodium). For compar-
ison, an average 6-oz steak may have up to 40 g
protein, but also has 12 g of SFAs, which is nearly
two-thirds of the recommended daily allotment
(114). It is not necessary to intentionally combine or
“complement” plant foods to obtain adequate pro-
tein (115). Although the quantities of essential amino
acids vary from 1 food to another, nearly all plant-
derived foods contain most of the essential amino
acids. Including foods from a variety of plant sources
can provide adequate quantities with careful diet
planning.

Epidemiological studies and RCTs indicate that
plant-based diets are associated with improvement in
ASCVD risk factors and a decreased risk of ASCVD.
Studies have been conducted both for the prevention
and treatment of CVD with plant-based diets, often in
conjunction with other heart-healthy lifestyle
behaviors.

In the European Prospective Investigation into
Cancer and Nutrition, 44,561 men and women were
followed for 11.6 years. Of the participants, 15,151
(34%) were vegetarians (consuming no meat or fish)
(116). Vegetarians had a lower mean BMI, lower non-
HDL-C, lower systolic blood pressure, and a 32%
lower risk of developing CHD. In the United States,
vegetarian dietary patterns are associated with lower
prevalence of T2DM and metabolic syndrome
(117,118). Meta-analyses have also shown that,
compared with omnivorous dietary patterns, vege-
tarian dietary patterns are associated with healthier
body weight and blood pressure (119,120).

In a systematic review and meta-analysis of 8
studies with a Seventh Day Adventist population
(n ¼ 183,321), there was a reduced risk of CHD events
(RR: 0.60; 95% CI: 0.43 to 0.80 vs. RR: 0.84; 95% CI:
0.74 to 0.96) and cerebral vascular disease events
(RR: 0.71; 95% CI: 0.41 to 1.20 vs. RR: 1.05; 95% CI:
0.89 to 1.24) in vegetarians compared with non-
vegetarians (121). Furthermore, populations
consuming a predominantly plant-based diet are re-
ported to rarely develop CVD. These include the
Okinawans, the Papua Highlanders of New Guinea,
the rural Chinese, central Africans, and the Tarahu-
mara of northern Mexico (122–126).

Clinical trials have also demonstrated benefits of
plant-based dietary patterns in patients with CHD.
In 1983 and 1990, RCTs using a lifestyle medicine
intervention of a whole foods, low-fat, vegetarian
diet, moderate exercise, social support, and stress-
management training documented significant
reversal in CHD, as measured by improvements
in ventricular function using radionuclide
ventriculography, a 400% increase in myocardial
perfusion by cardiac positron emission tomography,
regression in coronary atherosclerosis using quanti-
tative coronary arteriography, and 2.5 times fewer
cardiac events when compared with a randomized
control group (127–130). There was a dose-response
correlation between adherence to this lifestyle inter-
vention and changes in percent diameter stenosis.
Two demonstration projects showed significant im-
provements in all risk factors, a >90% reduction in
angina within weeks, decreased need for medica-
tions, and a 77% reduction in the need for revascu-
larization (131,132). Additionally, in 1995 and 2014, a
whole food plant-based diet intervention was shown
to result in prevention of coronary artery disease
progression and angiographic disease reversal
(133–135). On this basis, it appears that a whole food,
plant-based diet may halt progression of coronary
atherosclerosis and achieve evidence of angiographic
disease regression.

Most recently, a large prospective cohort study of
U.S. health care professionals described the associa-
tion between animal versus plant protein intake and
mortality outcomes (136). This study showed
increased all-cause and CV mortality with high animal
protein intake (including processed red meat, un-
processed red meat, and eggs). High plant protein
intake was inversely associated with mortality rates.
These findings are consistent with recommendations
to increase plant protein intake and substitute plant
protein for animal protein.

Plant-based diets and ASCVD: the bottom
l ine . Evidence indicates that a diet that is predomi-
nantly plant based is associated with improved
ASCVD risk factors, reduced CHD progression, and
beneficial effects on ASCVD. A whole food, plant-
based dietary pattern plays an important role in
ASCVD risk reduction.

GLUTEN. For the 1% to 2% of the population with
celiac disease (CD), a gluten-free diet reduces
morbidity and mortality (137). There are 3 gluten-
related disorders (GRDs): CD; wheat allergy; and
nonceliac gluten sensitivity (NCGS) (138). NCGS is the
source of most of the gluten controversy. Estimates
suggest 6% or more of the population has NCGS (139).
Although individuals with GRDs must avoid gluten,
many others are following a gluten-free diet for
perceived weight loss or health benefits. Although
patients with CD typically present with malabsorp-
tion and weight loss, there is no evidence that
avoidance of gluten by healthy individuals will result
in weight loss or that gluten promotes weight gain
(140–142). Some studies of patients with CD have
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Summary of heart-harmful and heart-healthy foods/diets

Coconut oil and palm oil
are high in saturated fatty 
acids and raise cholesterol

Extra-virgin olive oil reduces 
some CVD outcomes when

Blueberries and strawberries
(>3 servings/week) induce 
protective antioxidants

30 g serving of nuts/day.  
Portion control is necessary
to avoid weight gain.†

Green leafy vegetables 
have significant cardio-
protective properties
when consumed daily

Plant-based proteins are 
significantly more
heart-healthy compared
to animal proteins

Eggs have a serum 
cholesterol-raising effect

Juicing of fruits/vegetables  
with pulp removal increases 

Southern diets

caloric concentration*

(added fats and oils,
fried foods, eggs, 
organ and processed meats, 
sugar-sweetened drinks)

High-dose antioxidant 
supplements

Juicing of fruits/vegetables 
without pulp removal*

Gluten-containing foods
(for people without 
gluten-related disease)

Evidence of harm;
limit or avoid

Evidence of benefit;
recommended

Inconclusive evidence;
for harm or benefit

Virgin coconut oil
 consumed in moderate
 quantities 

Freeman, A.M. et al. J Am Coll Cardiol. 2017;69(9):1172–87.

This figure summarizes the foods discussed in this paper that should be consumed often, and others that should be avoided from a cardiovascular health perspective.

*It is important to note that juicing becomes less of a benefit if calorie intake increases because of caloric concentration with pulp removal. †Moderate quantities are

required to prevent caloric excess.
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shown that subjects actually gain weight on a gluten-
free diet (140,143,144). If a gluten-free diet is
accomplished by controlling calories, then weight can
be controlled and weight loss can be achieved (145).
Although avoiding gluten is essential for patients
with GRDs, it is critically important that patients
consume a nutritionally adequate diet that meets
energy needs. There is limited information about the
effects of a gluten-free diet on CV risk factors in pa-
tients with CD, but there is no evidence for CV out-
comes benefit of this dietary pattern (146).
Gluten : the bottom l ine . For patients with GRDs, a
gluten-free diet that is rich in fruits and vegetables,
legumes and dried beans, lean protein sources, nuts
and seeds, low-fat dairy or nondairy alternatives rich
in calcium and vitamin D, and healthy fats, including
omega-3 fatty acids, plays an important role in man-
agement of symptoms. However, in patients without
GRDs, many of the claims for health benefits are
unsubstantiated.
A LOOK TO THE FUTURE

In summary, the future health of the global popula-
tion largely depends on a shift to healthier dietary
patterns (Central Illustration). However, in the search
for the perfect dietary pattern and foods that provide
miraculous benefits, consumers are vulnerable to
unsubstantiated health benefit claims. As clinicians,
it is important to stay abreast of the current scientific
evidence to provide meaningful and effective nutri-
tion guidance to patients for ASCVD risk reduction. In
this brief review, just a few of the current trends in
nutrition have been highlighted to serve as a starting
point for the patient-clinician discussion. Available
evidence supports CV benefits of nuts, olive oil and
other liquid vegetable oils, plant-based diets and
plant-based proteins, green leafy vegetables, and
antioxidant-rich foods (Central Illustration). Although
juicing may be of benefit for individuals who would
otherwise not consume adequate amounts of fresh
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fruits and vegetables, caution must be exercised to
avoid excessive calorie intake. There is currently no
evidence to supplement regular intake of antioxidant
dietary supplements. Gluten is an issue for those with
GRDs, and it is important to be mindful of this in
routine clinical practice; however, there is no evi-
dence for CV or weight loss benefits, apart from the
potential caloric restriction associated with a gluten-
free diet.
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